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ABSTRACT 



Mathematics software can be a great aid in understanding 
difficult mathematics concepts at all levels. This paper presents nine 
exercises on calculus concepts by using different software used in 
mathematics education. Each exercise includes instruction on how to use 
software in order to highlight a specific concept in mathematics. This paper 
also presents a technology review by the comparison of ISETL, Derive, 
Geometer's Sketchpad, TI-82, TI-83, TI-85, TI-86, TI-92 and CBL along with 
discussing the advantages and disadvantages of each system. The mathematical 
concepts and software used in this paper include: (1) vertices of a triangle, 

midpoint formula, median of a side, equation of a line, and slope using the 
software "The Geometer's Sketchpad"; (2) writing the equation of a line using 
slope-intercept form and point-slope form and writing equations of parallel 
and perpendicular lines to a given line and packing through a given point 
using the software "The Geometer's Sketchpad"; (3) visualizing tr igor..c::v.* 2 :::: : .c 
identities for sine, cosine, and tangent functions using the software "The 
Geometer's Sketchpad"; (4) using equations and graphs to identify families of 
functions including linear, quadratic, and exponential using the software 
"Derive"; (5) functions, vertical line test and domain, using the software 
"Power Point"; (6) Pascal's triangle, binomial expansion, and pattern 
recognition using the software "Power Point"; (7) graphing factored 
polynomials of degree n>l and solving higher degree inequalities by factoring 
and graphing using the software "Microsoft PowerPoint"; (8) review of 
quadratic functions and application problems using quadratic functions using 
the software "Microsoft PowerPoint and Microsoft Excel"; and (9) shifting 
graphs including horizontal, vertical, and combination graph shifts using the 
software "Derive". (ASK) 
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EXERCISE # 1 

Vertices of a Triangle 
Midpoint Formula 
Median of a Side 
Equation of a Line 
Slope 

Software: The Geometer’s Sketchpad 





EXERCISE #1 



Vertices of a Triangle, Midpoint Formula, Median of a Side, 
Equation of a Line, and Slope 



Date: 



Group Members: 



Software Required: 

The Geometer’s Sketchpad 



The student will learn how to use Sketchpad's coordinate system to measure coordinates and 
plot points. The student will also write the equation of a line and check that the coordinates 
of a given point satisfy the equation. The student will also need to review the midpoint 
formula before beginning this exercise. 



PART I 

Vertices of a Triangle, Midpoint Formula, Median of a Side: 

Start with a new sketch. Draw a triangle in the first quadrant and find the coordinates 
of its vertices. 

• Use the segment tool to draw the triangle in the first quadrant. 

• Select the three vertices and choose Coordinates from the Measure menu. 

Your sketch should look similar to the one below. The coordinates and a pair of 




• Try dragging the vertices of the triangle and notice how the coordinates change. 
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2 . 



Write down the coordinates of the points of the triangle that you have currently on 
the screen. 



Point A ( , ) Point B( , ) Point C ( , ) 

Use your calculator to compute the mean of the x-coordinates of the three points 
Show all of your work in the next few steps: 

X A + X B + X C + + 

3 3 



3 



- (final answer) 

Use your calculator to compute the mean of the y- coordinates of the three points 
Show all of your work in the next few steps: 

Ya +Yb +y c + + 

3 3 



3 



- (final answer) 

3. Verify your answer from step #2 by using Sketchpad: 

• Select the three coordinates by clicking on the summary of what the coordinates 
are for the vertices of the triangle. (Use shift-select to select all three points) 

• Choose Calculate from the Measure menu 

• Start by pressing the left open parenthesis key. You want to make sure that the 
sum of the x- values is what you get in the numerator of the fraction. 

• Hold down the mouse pointer on the Values pop-up menu. Move the pointer to 
Point A, then move to the right to choose x in the cascading menu. The calculator 
display shows x A . 

• Press the + key (plus) on the calculator keypad. 

• Next choose xb on the Values pop-up menu. 

• Press + key (plus) on the calculator keypad once again. 

• Choose xc on the Values pop-up menu. 

• Press the right open parenthesis. 

• Press / and then 3 on the calculator keypad. 

• Press the OK button. The calculation should appear in the sketch window. 

X A +X B+ X C = 

3 

Now repeat the above calculation for the mean of the y- coordinates. After following the 
steps, the calculation you needed should appear in the sketch window. 

y a +y B +y c __ 

3 

Now you are going to plot another point by using the mean of the x-coordinates and 
mean of the y- coordinates. 
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